
Appendix D
Sea Urchin Fertilization Test Results



Table D-1.  Sea Urchin Fertilization Results for Experiment No. S390 sampled on 10/22/98.
Percent Fertilized

Log No. Description Concentration Mean Std Dev N
USSW10231 Seawater Control 98 94 2.7 5
USSW10231 Seawater Control 92
USSW10231 Seawater Control 94
USSW10231 Seawater Control 94
USSW10231 Seawater Control 91
USBK10232 Brine Control 50 93 97 2.7 5
USBK10232 Brine Control 50 100
USBK10232 Brine Control 50 98
USBK10232 Brine Control 50 99
USBK10232 Brine Control 50 97
USBK10232 Brine Control 25 96 95 2.2 5
USBK10232 Brine Control 25 93
USBK10232 Brine Control 25 93
USBK10232 Brine Control 25 98
USBK10232 Brine Control 25 96
USLA10231 LA River Flow 50 48 64 11.5 5
USLA10231 LA River Flow 50 61
USLA10231 LA River Flow 50 74
USLA10231 LA River Flow 50 59
USLA10231 LA River Flow 50 76
USLA10231 LA River Flow 25 96 99 1.5 5
USLA10231 LA River Flow 25 99
USLA10231 LA River Flow 25 100
USLA10231 LA River Flow 25 99
USLA10231 LA River Flow 25 99
USLA10231 LA River Flow 12 99 98 0.9 5
USLA10231 LA River Flow 12 97
USLA10231 LA River Flow 12 99
USLA10231 LA River Flow 12 99
USLA10231 LA River Flow 12 98
USLA10231 LA River Flow 6 99 98 2.3 5
USLA10231 LA River Flow 6 97
USLA10231 LA River Flow 6 94
USLA10231 LA River Flow 6 98
USLA10231 LA River Flow 6 100
USLA10231 LA River Flow 3 97 97 2.5 5
USLA10231 LA River Flow 3 96
USLA10231 LA River Flow 3 93
USLA10231 LA River Flow 3 99
USLA10231 LA River Flow 3 99
USLA10231 LA River Flow 1.5 98 97 1.9 5
USLA10231 LA River Flow 1.5 100
USLA10231 LA River Flow 1.5 97
USLA10231 LA River Flow 1.5 96
USLA10231 LA River Flow 1.5 95
USSG10231 San Gabriel Flow 50 99 99 1.0 5
USSG10231 San Gabriel Flow 50 98
USSG10231 San Gabriel Flow 50 100
USSG10231 San Gabriel Flow 50 100
USSG10231 San Gabriel Flow 50 98
USSG10231 San Gabriel Flow 25 96 98 1.5 5
USSG10231 San Gabriel Flow 25 98
USSG10231 San Gabriel Flow 25 99
USSG10231 San Gabriel Flow 25 98
USSG10231 San Gabriel Flow 25 100
USSG10231 San Gabriel Flow 12 97 95 1.1 5
USSG10231 San Gabriel Flow 12 94
USSG10231 San Gabriel Flow 12 95
USSG10231 San Gabriel Flow 12 96
USSG10231 San Gabriel Flow 12 95
USSG10231 San Gabriel Flow 6 98 96 1.8 5
USSG10231 San Gabriel Flow 6 95
USSG10231 San Gabriel Flow 6 94
USSG10231 San Gabriel Flow 6 98
USSG10231 San Gabriel Flow 6 96
USSG10231 San Gabriel Flow 3 92 93 2.1 5
USSG10231 San Gabriel Flow 3 93
USSG10231 San Gabriel Flow 3 91
USSG10231 San Gabriel Flow 3 96
USSG10231 San Gabriel Flow 3 95
USSG10231 San Gabriel Flow 1.5 96 95 2.2 5
USSG10231 San Gabriel Flow 1.5 95
USSG10231 San Gabriel Flow 1.5 94
USSG10231 San Gabriel Flow 1.5 98
USSG10231 San Gabriel Flow 1.5 92



Table D-2.  Sea urchin fertilization results for reference toxicant experiment No. S392 conducted on 10/22/98.
Percent Fertilized

Log Number Description Mean Std Dev N Counted
USSW10233 Seawater Control 99 98 1.3 5
USSW10233 Seawater Control 96
USSW10233 Seawater Control 98
USSW10233 Seawater Control 99
USSW10233 Seawater Control 99
USRF10231 9.5 ug/l Cu 96 96 2.7 5
USRF10231 9.5 ug/l Cu 98
USRF10231 9.5 ug/l Cu 92
USRF10231 9.5 ug/l Cu 99
USRF10231 9.5 ug/l Cu 96
USRF10232 13.9 ug/l Cu 94 95 2.2 5
USRF10232 13.9 ug/l Cu 95
USRF10232 13.9 ug/l Cu 94
USRF10232 13.9 ug/l Cu 92
USRF10232 13.9 ug/l Cu 98
USRF10233 20.4 ug/l Cu 93 95 1.6 5
USRF10233 20.4 ug/l Cu 94
USRF10233 20.4 ug/l Cu 96
USRF10233 20.4 ug/l Cu 95
USRF10233 20.4 ug/l Cu 97
USRF10234 30.0 ug/l Cu 92 92 0.8 5
USRF10234 30.0 ug/l Cu 93
USRF10234 30.0 ug/l Cu 92
USRF10234 30.0 ug/l Cu 91
USRF10234 30.0 ug/l Cu 91
USRF10235 44.0 ug/l Cu 82 66 23.2 5
USRF10235 44.0 ug/l Cu 26
USRF10235 44.0 ug/l Cu 69
USRF10235 44.0 ug/l Cu 81
USRF10235 44.0 ug/l Cu 74
USRF10236 65.0 ug/l Cu 31 22 6.8 5
USRF10236 65.0 ug/l Cu 13
USRF10236 65.0 ug/l Cu 18
USRF10236 65.0 ug/l Cu 22
USRF10236 65.0 ug/l Cu 25



Table D-3.  Sea Urchin Fertilization Results for Experiment No. S393 sampled on 11/8/98.
Percent Fertilized

Log Number Description Concentration Mean Std Dev N
USSW11111 Seawater Control 94 89 12.7 5
USSW11111 Seawater Control 99
USSW11111 Seawater Control 95
USSW11111 Seawater Control 90
USSW11111 Seawater Control 67
USBK11111 Brine Control 50 100 100 0.5 5
USBK11111 Brine Control 50 100
USBK11111 Brine Control 50 100
USBK11111 Brine Control 50 99
USBK11111 Brine Control 50 99
USBK11111 Brine Control 25 99 97 3.7 5
USBK11111 Brine Control 25 96
USBK11111 Brine Control 25 91
USBK11111 Brine Control 25 99
USBK11111 Brine Control 25 100
USSG11081 San Gabriel Flow 50 93 94 4.0 5
USSG11081 San Gabriel Flow 50 94
USSG11081 San Gabriel Flow 50 92
USSG11081 San Gabriel Flow 50 89
USSG11081 San Gabriel Flow 50 100
USSG11081 San Gabriel Flow 25 100 100 0.4 5
USSG11081 San Gabriel Flow 25 100
USSG11081 San Gabriel Flow 25 99
USSG11081 San Gabriel Flow 25 100
USSG11081 San Gabriel Flow 25 100
USSG11081 San Gabriel Flow 12 100 100 0.5 5
USSG11081 San Gabriel Flow 12 100
USSG11081 San Gabriel Flow 12 100
USSG11081 San Gabriel Flow 12 99
USSG11081 San Gabriel Flow 12 99
USSG11081 San Gabriel Flow 6 100 99 0.8 5
USSG11081 San Gabriel Flow 6 100
USSG11081 San Gabriel Flow 6 99
USSG11081 San Gabriel Flow 6 99
USSG11081 San Gabriel Flow 6 98
USSG11081 San Gabriel Flow 3 100 99 1.2 5
USSG11081 San Gabriel Flow 3 99
USSG11081 San Gabriel Flow 3 97
USSG11081 San Gabriel Flow 3 99
USSG11081 San Gabriel Flow 3 100
USSG11081 San Gabriel Flow 1.5 100 98 3.0 5
USSG11081 San Gabriel Flow 1.5 93
USSG11081 San Gabriel Flow 1.5 100
USSG11081 San Gabriel Flow 1.5 100
USSG11081 San Gabriel Flow 1.5 99



Table D-4. Sea urchin fertilization results for reference toxicant experiment No. S394, conducted on 11/8/98.
Percent Fertilized

Log Number Description Mean Std Dev N Counted
USSW11112 Seawater Control 99 97 3.5 5
USSW11112 Seawater Control 99
USSW11112 Seawater Control 93
USSW11112 Seawater Control 93
USSW11112 Seawater Control 100
USRF11111 9.5 ug/l Cu 93 83 17.8 5
USRF11111 9.5 ug/l Cu 75
USRF11111 9.5 ug/l Cu 56
USRF11111 9.5 ug/l Cu 99
USRF11111 9.5 ug/l Cu 94
USRF11112 13.9 ug/l Cu 96 63 25.2 5
USRF11112 13.9 ug/l Cu 62
USRF11112 13.9 ug/l Cu 65
USRF11112 13.9 ug/l Cu 65
USRF11112 13.9 ug/l Cu 25
USRF11113 20.4 ug/l Cu 77 42 25.0 5
USRF11113 20.4 ug/l Cu 40
USRF11113 20.4 ug/l Cu 55
USRF11113 20.4 ug/l Cu 20
USRF11113 20.4 ug/l Cu 17
USRF11114 30.0 ug/l Cu 17 9 6.3 5
USRF11114 30.0 ug/l Cu 13
USRF11114 30.0 ug/l Cu 2
USRF11114 30.0 ug/l Cu 4
USRF11114 30.0 ug/l Cu 7
USRF11115 44.0 ug/l Cu 5 6 10.0 5
USRF11115 44.0 ug/l Cu 0
USRF11115 44.0 ug/l Cu 1
USRF11115 44.0 ug/l Cu 24
USRF11115 44.0 ug/l Cu 2
USRF11116 65.0 ug/l Cu 0 0 0.0 5
USRF11116 65.0 ug/l Cu 0
USRF11116 65.0 ug/l Cu 0
USRF11116 65.0 ug/l Cu 0
USRF11116 65.0 ug/l Cu 0



Table D-5.  Sea urchin fertilization results for experiment No. S396. Sample collected on 1/26/99
and tested on 1/27/99.

Percent Fertilized
Log No. Description Concentration (%) Mean Std Dev N
USSW01271 Seawater Control 100 91 14.2 5
USSW01271 Seawater Control 68
USSW01271 Seawater Control 85
USSW01271 Seawater Control 100
USSW01271 Seawater Control 100
USBK01271 Brine Control 50 100 98 2.7 5
USBK01271 Brine Control 50 99
USBK01271 Brine Control 50 96
USBK01271 Brine Control 50 100
USBK01271 Brine Control 50 94
USBK01271 Brine Control 25 71 87 10.5 5
USBK01271 Brine Control 25 88
USBK01271 Brine Control 25 91
USBK01271 Brine Control 25 100
USBK01271 Brine Control 25 87
USSG01261 San Gabriel Flow 50 98 98 0.8 5
USSG01261 San Gabriel Flow 50 97
USSG01261 San Gabriel Flow 50 99
USSG01261 San Gabriel Flow 50 98
USSG01261 San Gabriel Flow 50 99
USSG01261 San Gabriel Flow 25 100 100 0.0 5
USSG01261 San Gabriel Flow 25 100
USSG01261 San Gabriel Flow 25 100
USSG01261 San Gabriel Flow 25 100
USSG01261 San Gabriel Flow 25 100
USSG01261 San Gabriel Flow 12 100 99 0.5 5
USSG01261 San Gabriel Flow 12 100
USSG01261 San Gabriel Flow 12 99
USSG01261 San Gabriel Flow 12 99
USSG01261 San Gabriel Flow 12 99
USSG01261 San Gabriel Flow 6 100 100 0.0 5
USSG01261 San Gabriel Flow 6 100
USSG01261 San Gabriel Flow 6 100
USSG01261 San Gabriel Flow 6 100
USSG01261 San Gabriel Flow 6 100
USSG01261 San Gabriel Flow 3 100 100 0.4 5
USSG01261 San Gabriel Flow 3 100
USSG01261 San Gabriel Flow 3 100
USSG01261 San Gabriel Flow 3 99
USSG01261 San Gabriel Flow 3 100
USSG01261 San Gabriel Flow 1.5 99 96 5.8 5
USSG01261 San Gabriel Flow 1.5 86
USSG01261 San Gabriel Flow 1.5 100
USSG01261 San Gabriel Flow 1.5 96
USSG01261 San Gabriel Flow 1.5 99



Table D-6.  Sea urchin fertilization results for reference toxicant experiment No. S397 conducted on 1/27/99.

Percent Fertilized
Log Number Description Mean Std Dev N
USSW01272 Seawater Control 100 87 16.0 5
USSW01272 Seawater Control 100
USSW01272 Seawater Control 90
USSW01272 Seawater Control 85
USSW01272 Seawater Control 61
USRF01271 9.5 ug/l Cu 42 62 22.1 5
USRF01271 9.5 ug/l Cu 62
USRF01271 9.5 ug/l Cu 98
USRF01271 9.5 ug/l Cu 46
USRF01271 9.5 ug/l Cu 63
USRF01272 13.9 ug/l Cu 100 100 0.0 5
USRF01272 13.9 ug/l Cu 100
USRF01272 13.9 ug/l Cu 100
USRF01272 13.9 ug/l Cu 100
USRF01272 13.9 ug/l Cu 100
USRF01273 20.4 ug/l Cu 5 63 38.0 5
USRF01273 20.4 ug/l Cu 76
USRF01273 20.4 ug/l Cu 88
USRF01273 20.4 ug/l Cu 45
USRF01273 20.4 ug/l Cu 99
USRF01274 30.0 ug/l Cu 84 36 43.5 5
USRF01274 30.0 ug/l Cu 5
USRF01274 30.0 ug/l Cu 6
USRF01274 30.0 ug/l Cu 3
USRF01274 30.0 ug/l Cu 84
USRF01275 44.0 ug/l Cu 38 12 15.4 5
USRF01275 44.0 ug/l Cu 15
USRF01275 44.0 ug/l Cu 1
USRF01275 44.0 ug/l Cu 5
USRF01275 44.0 ug/l Cu 2
USRF01276 65.0 ug/l Cu 0 8 9.3 5
USRF01276 65.0 ug/l Cu 2
USRF01276 65.0 ug/l Cu 4
USRF01276 65.0 ug/l Cu 22
USRF01276 65.0 ug/l Cu 14



Table D-7.  Sea urchin fertilization results for experiment No. S403.  Sample collected on 3/15/99
and tested on 3/16/99.

Percent Fertilized
Log No. Description Concentration (%) Mean Std Dev N
USSW03161 Seawater Control 99 89 15.6 5
USSW03161 Seawater Control 98
USSW03161 Seawater Control 91
USSW03161 Seawater Control 62
USSW03161 Seawater Control 97
USBK03161 Brine Control 25 100 98 1.7 5
USBK03161 Brine Control 25 100
USBK03161 Brine Control 25 98
USBK03161 Brine Control 25 96
USBK03161 Brine Control 25 98
USBK03161 Brine Control 50 99 83 31.0 5
USBK03161 Brine Control 50 98
USBK03161 Brine Control 50 96
USBK03161 Brine Control 50 28
USBK03161 Brine Control 50 96
USLA03151 LA River Flow 1.5 99 87 16.8 5
USLA03151 LA River Flow 1.5 98
USLA03151 LA River Flow 1.5 64
USLA03151 LA River Flow 1.5 74
USLA03151 LA River Flow 1.5 100
USLA03151 LA River Flow 3 99 98 1.3 5
USLA03151 LA River Flow 3 96
USLA03151 LA River Flow 3 99
USLA03151 LA River Flow 3 99
USLA03151 LA River Flow 3 99
USLA03151 LA River Flow 6 99 98 1.9 5
USLA03151 LA River Flow 6 97
USLA03151 LA River Flow 6 95
USLA03151 LA River Flow 6 98
USLA03151 LA River Flow 6 100
USLA03151 LA River Flow 12.5 95 92 5.1 5
USLA03151 LA River Flow 12.5 94
USLA03151 LA River Flow 12.5 85
USLA03151 LA River Flow 12.5 88
USLA03151 LA River Flow 12.5 97
USLA03151 LA River Flow 25 36 40 6.6 5
USLA03151 LA River Flow 25 30
USLA03151 LA River Flow 25 43
USLA03151 LA River Flow 25 44
USLA03151 LA River Flow 25 46
USLA03151 LA River Flow 50 2 2 1.0 5
USLA03151 LA River Flow 50 3
USLA03151 LA River Flow 50 3
USLA03151 LA River Flow 50 1
USLA03151 LA River Flow 50 1



Table D-8.  Sea urchin fertilization results for reference toxicant experiment No. S404, conducted on 3/16/99.

Percent Fertilized
Log Number Description Mean Std Dev N
USSW03163 Seawater Control 98 98 1.2 5
USSW03163 Seawater Control 98
USSW03163 Seawater Control 99
USSW03163 Seawater Control 96
USSW03163 Seawater Control 99
USRF03161 9.5 ug/l Cu 99 96 2.9 5
USRF03161 9.5 ug/l Cu 92
USRF03161 9.5 ug/l Cu 95
USRF03161 9.5 ug/l Cu 99
USRF03161 9.5 ug/l Cu 96
USRF03162 13.9 ug/l Cu 98 94 3.0 5
USRF03162 13.9 ug/l Cu 92
USRF03162 13.9 ug/l Cu 95
USRF03162 13.9 ug/l Cu 93
USRF03162 13.9 ug/l Cu 90
USRF03163 20.4 ug/l Cu 75 83 6.8 5
USRF03163 20.4 ug/l Cu 78
USRF03163 20.4 ug/l Cu 85
USRF03163 20.4 ug/l Cu 86
USRF03163 20.4 ug/l Cu 92
USRF03164 30.0 ug/l Cu 76 72 8.5 5
USRF03164 30.0 ug/l Cu 82
USRF03164 30.0 ug/l Cu 60
USRF03164 30.0 ug/l Cu 67
USRF03164 30.0 ug/l Cu 74
USRF03165 44.0 ug/l Cu 3 12 17.5 5
USRF03165 44.0 ug/l Cu 7
USRF03165 44.0 ug/l Cu 4
USRF03165 44.0 ug/l Cu 43
USRF03165 44.0 ug/l Cu 2
USRF03166 65.0 ug/l Cu 1 1 0.7 5
USRF03166 65.0 ug/l Cu 1
USRF03166 65.0 ug/l Cu 1
USRF03166 65.0 ug/l Cu 2
USRF03166 65.0 ug/l Cu 0



Table D-9.  Sea urchin fertilization results for experiment No. S409.  Sample collected on 3/20/99
and tested on 3/22/99.

Percent Fertilized
Log No. Description Concentration (%) Mean Std Dev N
USSW03221 Seawater Control 100 100 0.0 5
USSW03221 Seawater Control 100
USSW03221 Seawater Control 100
USSW03221 Seawater Control 100
USSW03221 Seawater Control 100
USBK03221 Brine Control 25 99 99 0.8 5
USBK03221 Brine Control 25 98
USBK03221 Brine Control 25 100
USBK03221 Brine Control 25 100
USBK03221 Brine Control 25 99
USBK03221 Brine Control 50 100 100 0.0 5
USBK03221 Brine Control 50 100
USBK03221 Brine Control 50 100
USBK03221 Brine Control 50 100
USBK03221 Brine Control 50 100
USLA03221 LA River Flow 1.5 100 100 0.4 5
USLA03221 LA River Flow 1.5 100
USLA03221 LA River Flow 1.5 100
USLA03221 LA River Flow 1.5 99
USLA03221 LA River Flow 1.5 100
USLA03221 LA River Flow 3 100 100 0.5 5
USLA03221 LA River Flow 3 100
USLA03221 LA River Flow 3 99
USLA03221 LA River Flow 3 99
USLA03221 LA River Flow 3 100
USLA03221 LA River Flow 6 99 100 0.4 5
USLA03221 LA River Flow 6 100
USLA03221 LA River Flow 6 100
USLA03221 LA River Flow 6 100
USLA03221 LA River Flow 6 100
USLA03221 LA River Flow 12.5 100 99 0.9 5
USLA03221 LA River Flow 12.5 98
USLA03221 LA River Flow 12.5 100
USLA03221 LA River Flow 12.5 100
USLA03221 LA River Flow 12.5 99
USLA03221 LA River Flow 25 100 99 0.8 5
USLA03221 LA River Flow 25 98
USLA03221 LA River Flow 25 99
USLA03221 LA River Flow 25 99
USLA03221 LA River Flow 25 98
USLA03221 LA River Flow 50 67 74 7.3 5
USLA03221 LA River Flow 50 75
USLA03221 LA River Flow 50 80
USLA03221 LA River Flow 50 67
USLA03221 LA River Flow 50 83



Table D-10.  Sea urchin fertilization results for reference toxicant experiment No. S409, conducted on 3/22/99.

Percent Fertilized
Log Number Description Mean Std Dev N
USSW03223 Seawater Control 100 100 0.0 5
USSW03223 Seawater Control 100
USSW03223 Seawater Control 100
USSW03223 Seawater Control 100
USSW03223 Seawater Control 100
USRF03221 9.5 ug/l Cu 100 99 1.2 5
USRF03221 9.5 ug/l Cu 100
USRF03221 9.5 ug/l Cu 99
USRF03221 9.5 ug/l Cu 99
USRF03221 9.5 ug/l Cu 97
USRF03222 13.9 ug/l Cu 99 99 1.7 5
USRF03222 13.9 ug/l Cu 98
USRF03222 13.9 ug/l Cu 100
USRF03222 13.9 ug/l Cu 96
USRF03222 13.9 ug/l Cu 100
USRF03223 20.4 ug/l Cu 98 98 1.9 5
USRF03223 20.4 ug/l Cu 99
USRF03223 20.4 ug/l Cu 95
USRF03223 20.4 ug/l Cu 100
USRF03223 20.4 ug/l Cu 97
USRF03224 30.0 ug/l Cu 95 88 14.4 5
USRF03224 30.0 ug/l Cu 100
USRF03224 30.0 ug/l Cu 85
USRF03224 30.0 ug/l Cu 64
USRF03224 30.0 ug/l Cu 95
USRF03225 44.0 ug/l Cu 83 71 21.5 5
USRF03225 44.0 ug/l Cu 86
USRF03225 44.0 ug/l Cu 53
USRF03225 44.0 ug/l Cu 42
USRF03225 44.0 ug/l Cu 89
USRF03226 65.0 ug/l Cu 0 6 6.2 5
USRF03226 65.0 ug/l Cu 2
USRF03226 65.0 ug/l Cu 6
USRF03226 65.0 ug/l Cu 16
USRF03226 65.0 ug/l Cu 8



Figure D-1.  Control chart for purple sea urchin fertilization test of copper reference toxicant
samples.  Control lines represent two standard deviations of mean EC50 (concentration producing
a 50% reduction in fertilization).
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